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An interactive cable television system is disclosed which 
utilizes a standard cable television distribution network for 
simultaneously providing a plurality of viewers with an 
interactive television program comprising a plurality of 
signals related in time and content. Video signals are trans- 
mitted in a digital format, more than one signal being 
multiplexed onto a data stream on a single channel. The 
video signals may be compressed for efficiency. A receiver, 
in conjunction with a signal selector, selects a particular 
NTSC channel for playback, then selects a particular video 
signal from the data stream, and decompresses the video 
signal for playback. Seamless switching between video 
signals on different channels is provided. An alternative 
embodiment is disclosed wherein the various signals which 
comprise the interactive program are switched at the head 
end rather than at the receiver. The multiple choice control 
unit selects a desired signal by relaying the multiple choice 
selections of the user through a relay box back to a remotely 
located switching station. The switching station routes the 
correct video signal down the appropriate cable channel for 
the particular user. 
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COMPRESSED DIGITAL-DATA type described require multiple channels, it is desirable to 

INTERACTIVE PROGRAM SYSTEM reduce the channel capacity required for such systems while 

still providing at least the same level of interactivity. Dis- 

CROSS-REFERENCE TO RELATED advantages of the prior art are overcome by the present 

APPLICATIONS 5 invention which provides an interactive television system 

This application is a divisional application of Ser. No. which employs multiple, time-synchronized, content-related 

08/887,314 filed Jul. 3, 1997, which is a continuation of Vldeo S1 ^ als on 0De ° r more br0adcaSt channels ' 

application Ser. No. 08/443,607 filed May 18, 1995, now SUMMARY OF THE INVENTION 

U.S. Pat. No. 5,724,091, which is a continuation-in-part of ^ present invent ion is an interactive cable television 

application Ser. No. 08/166,608 filed Dec. 13, 1993, system which utilizes digital video signals to provide cus- 

abandoned, which is a continuation of Ser. No. 07/797,298 tomized vi ew ing responsive to user selections. A standard 

filed Nov. 25, 1991, abandoned. caWe or direct broa d ca st satellite television distribution 

BACKGROUND OF THE INVENTION DetW ° rk is utilized for transmitting the interactive and other 

15 programming to users. The present invention allows a plu- 

1. Field of the Invention rality of viewers to be simultaneously provided with a 
The present invention relates generally to interactive plurality of different program information message signals 

response systems, and more particularly to an interactive related in time and content to each other. The interactive 

television system which provides interactive programming program comprises a plurality of video signals related in 

using compressed, digital data having more than one video 20 time and content to one another. 

signal on a broadcast channel, or a multiplexed signal within The video signals are converted into digital format for 

a digital format, or both. transmission. In a digital format, it is possible to transmit 

The invention also relates to seamlessly switching more than one video cable telev ^ion channel, 

between video signals while viewing a first video signal, Further > 11 15 P ossible to transmit video signals via conven- 

even though the video signal switched to may be on a 25 *onal telephone lines. If desired, the various digital video 

different broadcast channel, or on the same channel multi- S1 § nals mav be compressed before transmission. Compres- 

plexed with, the currently viewed video signal. sion allows an even laf g er number of video si g naIs t0 be 

- ~ . . f . _ . . transmitted over a channel of the transmission media. A 

2. Description of the Prior Art multiplexer combines the various digital signals into a 
Interactive systems are well known in the art. By syn- 3Q rcduccd numbcr c f transmission data streams for transmis- 

chronmng parallel tracks of an information storage media, sion Uc various ^rsC television channels may be allo- 
and relating the content of the various tracks, it was found cated m a predetermined fashion to maximize the number of 
that interactive activity could be simulated. For example, simultaneously transmittable signals. The multiplexer in 
commonly owned Freeman, U.S. Pat. No. 3,947,972 dis- conjunction with the television transmission system multi- 
closes the use of a time synchronized multi-track audio tape 35 plexes the desired data streams onto the desired channels, 
to store educational conversations. One track is employed to and transmits these signals over the NTSC channels. The 
relay educational interrogatories to a user, and the remainder number of video signals which may be multiplexed onto a 
of the tracks, selectable by a switching mechanism, are used data stream on a single transmission channel will vary 
to convey responsive messages. depending on the video signals to be transmitted. The 

These systems progressed to interactive television, ^ television channels containing a data stream of multiplexed 
wherein multiple broadcast or cable channels were switched video signals may be transmitted over a standard cable 
in response to user selections to provide interactive opera- television distribution network, or direct broadcast satellite 
tion. Commonly owned Freeman, U.S. Pat. No. 4,847,700 transmission system. A receiver receives one or more tele- 
discloses an interactive television system wherein a common vision channels, some or all containing a multiplexed data 
video signal is synched to a plurality of audio channels to 45 stream of video signals or non-multiplexed digital video 
provide content related to user selectable responses. signals, and in conjunction with a signal selector, selects a 

Commonly owned Freeman, U.S. Pat. No. 4,264,925 particular data channel/data stream for playback, then 

discloses the use of a conventional cable television system selects a particular video signal from the data stream's 

to develop an interactive system. Standard television chan- multiplexed signal, and finally expands the video signal, if 

nels with time synchronized content are broadcast to a 50 necessary, for playback to a television monitor, 

plurality of users. Each user switches between channels A multiple choice controller operates to control the 

responsive to interrogatories to provide interactivity. receiver and signal selector to select a particular video signal 

These systems have been tailored to include memory for playback. If more than one channel is received, the 

functions so that the system can be more interactive, indi- multiple choice controller may be programmed to map the 

vidually responsive, and so that customized messages may 55 different channels, and the multiple signals thereon, to a 

be given to the various categories of users responsive to serial numerical channel representation to simplify use by 

informational queries. Freeman, U.S. Pat. No. 4,602,279 the user. The signal selector includes the necessary expan- 

discloses the use of a memory to store demographic profiles sion apparatus corresponding with the compression scheme 

of television viewers. This information is stored to be in use. 

recalled later for providing target specific advertising, for 60 In practice, a user selects a desired interactive program to 
example. Prior art interactive television systems were gen- be viewed. Using the multiple choice controller, the user 
erally concerned with providing one signal (i.e. one video selectably responds to information displays or interrogatory 
signal) per channel, whether the channel is on cable messages and the signal selector selects a particular multi- 
television, broadcast television, or a VCR. Because cable plexed video signal and de-multiplexes, expands and dis- 
and broadcast television channel capacity is becoming lim- 65 plays the selected video signal. Alternatively, the signal 
ited as more and more cable channels are being utilized for selector may select a video signal based on personal profile 
conventional programming, and interactive systems of the information stored in memory. 
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If more signals are needed for an interactive program than BRIEF DESCRIPTION OF THE DRAWINGS 

were mappable to a data stream on a single channel, the . t , , 

signal selector in conjunction with the receiver is pro- F1G 1 15 a block diagram of the Interactive Television 

grammed to switch between the various video signals within System of the present invention. 

a multiplexed data stream as well as between data streams 5 FIG. 2 is a block diagram of the system of the present 

among the various broadcast channels to provide the nec- invention in a two-way transmission configuration, 

essary level of interactivity. F1G 3 ^ a block diagram of one embodiment to achieve 

The various information segments in the various video seamless switching between video signals, 
signals preferably relate in real-time and content so that an ™„ . . t , . ... 
interactive conversation can occur as the video signal is 10 FIG. 4 is a block diagram showing an alternative embodi- 
played back and the user responds to the various interroga- 10 ment to achieve *™kss switching between video signals, 
tories on the video signals. The use of multiple signals per FIG. 5 is a block diagram showing another alternative to 
channel may be used for many types of interactive programs, achieve seamless switching between video signals, 
including those disclosed in the previously mentioned U.S. FIG. 6 is an alternative method of achieving seamless 
Patents, for example, field synchronized multiple camera j5 switching by using the memory shown in FIG. 5 as a buffer, 
angles from a sporting event, or an interactive game show. FIG. 7 is an alternative embodiment of achieving seam- 
However, the present invention also covers the use of less switching by switching channels at the cable headend, 
various video signals not related in real-time and content. 

In a two-way embodiment, the various signals which DESCRIPTION OF THE PREFERRED 

comprise the interactive program may be switched at the 2Q EMBODIMENT 
head end rather than at the receiver. This embodiment may 

be used in a cable television system, a ^direct broadcast ^ present invention is an interactive television system 

satellite system^a conventional telephone system modified ™ which a plurality of viewers are simultaneously provided 

'to recewe^gltal video signals, or any other appropriate ^ a plurality of different program information message 

transmission system capable of sending digital video sig- signals. A plurality of video signals 1 are provided. Video 

nals. The multiple choice control unit, rather than the SI S nals 1 ma y for example, various field and/or audio 

hand-held multiple choice controller, selects a desired video synchronized camera angles of a sporting event, or a game 

signal by relaying the multiple choice selections of the user show havin S a content and host acting responsively to user 

through a relay box back to a remotely located switching selections. Alternatively, video signals 1 may be any video 

station, preferably the cable television source. The multiple si S nals suitable for interactive conversation, such as those 

choice selections may be relayed to the switching station in described in U.S. Pat. Nos. 4,847,700, 3,947,972, 4,602,279, 

any conventional means, such as two-way cable television, 4,264,925, or 4,264,924, the contents of which are incorpo- 

telephone, or FM transmission. If the interactive program- rated specifically herein by reference. Various types of time 

ming is being transmitted over a telephone line, the multiple a nd content related video signals exist which are suitable for 

choice selections may be relayed back over the same tele- 35 interactive operation. 

phone line. The switching station receives the multiple In previous systems, these various signals would be 

choice selection of the user and routes the correct signal transmitted to a receiver on separate broadcast or cable 

down the appropriate cable channel, telephone line, or other channels, each requiring a separate 6 Mhz NTSC channel, 

transmission media for the particular user. In such an According to the present invention, video signals 1 are 

arrangement, only a single link is required between the ^ directed to analog-to-digital ("A/D") converters 2 which 

subscriber or receiver and the head end so that the one convert the various video signals into digital format for 

channel link can be used to receive a plurality of different transmission. A/D convertors 2 may be of any conventional 

channel selections dependent on the interactive choice type for converting analog signals to digital format. An A/D 

relayed from the receiver to the video switch at the head end. convertor may not be needed for each video signal 1, but 

If desired, the two-way link may be used for other 45 rather fewer convertors, or even a single convertor are 

purposes, such as to transmit user demographic data back to capable of digitizing various video signals 1. Interactive 

the programming source for commercial reasons, or to allow vide0 programs may also be delivered to a cable or other 

an interactive game show player to win prizes, for example. distribution network in pre-digitized and/or precompressed 

The system of the present invention allows improved format, 

performance during switching, making the channel switches 50 Digital conversion results in very large amounts of data, 

transparent. When a channel change is required by a user It may therefore be desirable to reduce the amount of data to 

response to an interactive interlude, a slight imperceptible be sent, allowing more signals to be sent over a single 

delay is programmed to allow the expansion algorithm an transmission channel. For example, a single frame of digi- 
opportunity to adjust to the rapid change from one video. tized NTSC. video represents . over 350 Kbytes of data, 

signal to another. 5S Therefore, two hours of standard video is about 80 Gbytes. 

During the delay, previously obtained video information since tnere are 30 frames/sec in such video, the data transfer 

is displayed while the interactive system locates, receives, rate is 22 Mbytes/sec. This large amount of data is preferably 

demultiplexes, decompresses, decodes, and processes the reduced by digital compression. 

new video signal. This allows the interactive system to In order to reduce the data transfer requirements, the 

switch to the new video signal without flicker or distortion 60 various digital video signals are preferably compressed 

appearing on the TV screen, i.e., a seamless switch. before transmission. The video may be compressed by any 

Disclosed are different methods to achieve this seamless conventional compression algorithm, the two most common 

switching. One involves an analog video frame buffer. types being "processor intensive" and "memory intensive." 

Another uses two tuners. Other alternatives include: (a) The processor intensive approach performs compression 

using two digital video buffers; (b) using a large memory; (c) 65 by eliminating non -changing aspects of a picture from the 

using a large buffer in an embodiment similar to that of (b); processing in the frame -to- frame transfer of information, 

and (d) switching at the cable headend. and through other manipulations of picture information 
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involving mathematical computations that determine the 
degree to which a given motion in a picture is perceptible to 
the human eye. This approach depends on high-speed pro- 
cessing power at the transmission point. 

The memory approach involves division of a picture 
frame into hundreds of minuscule blocks of pixels, where 
each block is given a code representing its set of colors and 
variations in luminance. The code, which is a much smaller 
increment of information than all the information that would 
describe a given block of the picture, is transmitted to the 
receiver. There, it calls up the identically coded block from 
a library of blocks stored in the memory of the receiver. 

Thus, the bit stream represents a much smaller portion of 
the picture information in this approach. This system is 
generally limited by the variety of picture blocks which may 
be stored in the receiver, which relates directly to memory 
size and microprocessor power. 

Examples of commonly known compression techniques 
which may be used with the invention are JPEG, MPEG1 
and MPEG2. 

Data Compressors 3 are provided to reduce the data for 
each video signal which must be transmitted. Data compres- 
sors 3 may be of any conventional type commonly known in 
the art for compressing video images, such as those previ- 
ously described. Compression of the various video signals 
might be done with fewer data compressors 3 than one 
compressor per video signal. In a conventional analog 
NTSC system, by way of example, it is customary to 
transmit one video signal per 6 MHZ channel. By digitizing 
the video signal, it is possible to send a data stream con- 
taining more than one video signal in one channel. Com- 
pressing the digitized signals, allows even more video 
signals to be transmitted over a single transmission channel. 
The number of signals which may be sent over a single 
channel is generally related to, for example, a) the type of 
video being sent; b) the video compression scheme in use; 
c) the processor used and memory power; and d) the 
bandwidth of the transmission channel. 

Compression techniques exploit the fact that in moving 
images there is very little change from frame-to- frame. 
Editing out the redundancies between frames and coding just 
the changes allows much higher compression rates. The type 
of video which normally contains a great deal of high-speed 
movement, such as occurs at live sporting events, will, 
therefore, have the lowest compression rates. Movies, on the 
other hand, which normally have a lower frame rate and less 
frame -to -frame change than a live sporting event will 
achieve higher compression rates. Currently, commonly 
known compression schemes have compression rates that 
vary from 2:1 to 10:1 for satellites, and 2:1 to 5:1 for cable 
television systems, depending on the degree of motion. 

Once the various video signals 1 have been digitized and 
compressed, multiplexer 4 combines the various digital 
signals into a reduced number of transmission data streams 
for transmission. For example, if 68 NTSC channels are 
available, and each channel is capable of transmitting either 
4 digitized, compressed slow moving video signals (e.g. 
movies) or 2 digitized, compressed, high-speed video sig- 
nals (e.g. sports), then the various NTSC channels should be 
allocated in a predetermined fashion to maximize the num- 
ber of simultaneously transmittable signals. 

As an example, the broadcast frequency corresponding to 
a first NTSC channel may contain a data stream of separate 
digitally compressed non -interactive movies. On this 
frequency, the data stream would contain video signals 
representing a number of movies. However, the video 
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signals, unlike those of an interactive program, are not 
related in time and content. The frequency corresponding to 
a second channel might contain a digital data stream of an 
interactive sports program, consisting of two multiplexed 
5 compressed high-speed video signals that are preferably 
related in time and content. The frequency corresponding to 
a third channel might contain a digital data stream of an 
interactive movie consisting of four multiplexed compressed 
video signals which are related in time and content. The 
10 frequency corresponding to a fourth channel might contain 
an analog NTSC signal relating to local programming. 
Therefore, using the invention, four NTSC channels could 
contain a channel of multiplexed movies, an interactive 
sports program, an interactive movie, and local program- 
is ming. 

Multiplexer 4 receives the incoming compressed, digi- 
tized video signals and in a predetermined conventional 
fashion, in conjunction with transmitter 5, multiplexes the 
desired video signal onto the desired channels, and transmits 

20 these signals over the NTSC channels. Certain NTSC chan- 
nels may contain only one video or other signal, in analog 
or digital form. n 

As indicated earlier, the number of video signals which 
may be multiplexed onto a data stream on a single trans- 

25 mission channel will vary. Also, the number of channels 
which use data streams may vary. The transmission data 
streams are transmitted by transmitter 4 via transmission 
media 6 to a receiving station 7. The transmitter 4, media 6, 
and receiver 7 may be any conventional means for trans- 
mitting digital video signals including broadcast television, 
cable television, direct broadcast satellite, fiber optic, or any 
other transmission means. Alternatively, the invention may 
be self-contained in a stand-alone system, as explained 
below. 

The transmission means may also be a telephone system 
transmitting a digital video data stream. Thus, a multiplexed 
data stream containing several broadcast channels or an 
interactive program with related video signals may be sent 
^ directly to a user over a single telephone line. The afore- 
mentioned digital transmission devices may include means 
for transmitting analog signals as well. 

In one of the preferred embodiments, the digital trans- 
mission signal is transmitted using a cable television system. 
45 Receiver 7 receives various NTSC channels, some or all 
containing multiplexed or non-multiplexed digital video 
signals. Ordinarily, more than one channel will be transmit- 
ted by transmitter 5 and received by receiver 7 as in an 
ordinary cable television system. However, each of the 
50 different channels may have a data stream containing several 
digitized video signals thereon. Therefore, receiver 7 pref- 
erably operates in conjunction with signal selector 8 to select 
a particular NTSC channel for playback, then to select a 
particular video signal from the data stream's multiplexed 
55 signal, and finally to uncompress or expand the compressed 
video signal, if necessary for playback to monitor 10. 

Multiple choice controller 9 operates to control receiver 7 
and signal selector 8 to select a particular video signal for 
playback. In practice, a user need not know that multiple 
60 signals per channel are in use. If, for example, 68 channels 
with 4 signals-per-channel were in use, controller 9, in 
conjunction with receiver 7 and signal selector 8 might be 
programmed to represent these channels to the user as 
channels 12-72. Monitor 10 may be, for example, a con- 
es ventional television. Signal selector 8 preferably includes a 
conventional de-multiplexer for selecting a particular video 
signal from the data stream on the channel currently being 
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received by receiver 7. Signal selector 8 further includes the 
necessary un -compression or expansion apparatus corre- 
sponding with the compression scheme in use by compres- 
sors 3. 

In practice, an interactive sporting event program might 
be transmitted on a 6 MHZ cable television signal using a 
compression-multiplexing scheme which allows two sports 
video signals (A and B, for example) to be transmitted over 
a single NTSC channel (channel 34, for example). It might 
be desired to have four video signals (A-D, for example) for 
the particular interactive sporting event. A first video signal 
(signal A) may contain the standard broadcast signal of the 
game; the second video signal (signal B) may contain a 
close-up view of the game action; a third video signal (signal 
C) may contain a continuously updated replay of game 
highlights; the fourth video signal (signal D) may contain 
statistical information. These four video signals (A-D) may, 
for example, be multiplexed as follows: video signals A and 
B multiplexed onto a data stream transmitted on cable 
channel 34; video signals C and D multiplexed onto data 
stream transmitted on cable channel 35. Alternatively, all 
four video signals (A-D) could be multiplexed into one data 
stream carried on one frequency channel. These four signals 
may, however, be mapped by controller 9, or signal selector 
8, to play as separate channel displays for the user which, 
when the viewer makes choices on the multiple choice 
controller, a seamless switch occurs therebetween. Each 
video signal of this interactive program may include a label 
which reads, for example, "Full-Screen Action — Press A: 
Close-up Action — Press B: Replay — Press C: Statistics — 
Press D." 

As shown, if more signals were needed for an interactive 
program than were mappable to a data stream on a single 
channel, signal selector 8 in conjunction with receiver 7 may 
be programmed to switch between the various video signals 
1 as well as the various broadcast channels to provide the 
necessary level of interactivity. However, preferably all the 
various video signals associated with a particular interactive 
program are multiplexed onto a single channel. 

Additionally, the signal selector 8 may store information 
relating to current and previous user responses. For example, 
the personal profile of the viewer or previous response 
patterns of the viewer could be stored in memory. This 
information may be used in conjunction with commands 
transmitted within the video signals, as discussed in U.S. 
Pat. No. 4,602,279, incorporated herein by reference. The 
stored personal profile information and received commands 
may be used to switch interactively between data streams 
and video signals without any additional response from the 
user. 

The multiplexed interactive program may be transmitted 
over a single telephone line, if desired. In this embodiment, 
multiple choice controller 9 is programmed to switch 
between the various video signals on the single telephone 
line. If additional channels were desired, a two-way con- 
figuration is used as described below. 

The system of the present invention may be utilized in an 
educational embodiment. In this embodiment, information is 
stored on each data stream in a plurality of reproducible 
information segments, each of which comprises a complete 
message reproducible by the receiver directly in response to 
the selection of the video signal by signal selector 8 respon- 
sive to a user selection on multiple choice controller 9. Each 
of the information segments in the various data streams 
contain interrogatory messages with associated multiple 
choice responses, responsive messages, informational 
messages, or combinations thereof. 
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The various information segments in the various data 
streams preferably relate in real-time and content so that an 
interactive conversation may occur as the video signals are 
displayed and the user responds to the various interrogato- 

5 ries contained in the video signals. As a user answers a 
particular interrogatory with a multiple choice response, the 
information in the video signal associated with the particular 
selection is displayed by the signal selector 7. The various 
interrogatories, responsive messages, and informational 

1Q messages may generally be contained in any one, more than 
one or all of the various video signals. 

The use of a data stream containing multiple video signals 
per broadcast channel may be used for many types of 
interactive programs, such as those disclosed in the previ- 

15 ously mentioned U.S. patents. Other interactive programs 
may be developed which are within the scope of the present 
invention. 

The present invention may also be utilized as a stand- 
alone system with no transmission means necessary. In this 

20 embodiment, the digitized video signals that make up an 
interactive program are stored in local storage means such as 
video tape, video disk, memory (e.g., RAM, ROM, EPROM, 
etc.) or in a computer. Preferably, the digital video signals 
are multiplexed onto a standard NTSC signal. The particular 

25 storage means may be connected to any of the interactive 
boxes disclosed in FIGS. 3-5, and described below. The 
interactive boxes would then be connected to a television 
set. Alternatively, the circuitry in FIGS. 3-5 below could be 
implemented on a board and inserted into a standard per- 

30 sonal computer (PC). A separate microprocessor on the 
interactive board is not necessary for this configuration since 
the standard PC processor performs the functions of the 
processor 108 shown in FIGS. 3-5. 

As shown in FIG. 2, the system of the presentinvention 

35 may be operated m a two-way configuration. In this mode, 
the" 1 various video^si^ils^i^'ail^fiteoe^ed as previously 
described, being digitized by A/D convertor 2 and com- 
pressed by video compressors 3. The signals are then routed 
to a central switching station 14. In this embodiment, the 

40 switching between the various video signals is accomplished 
at the head end rather than at the receiver. Multiple choice 
control unit 9 relays the multiple choice^ selections of^he 
user~through a relay^ box 17. bacjc J:o the remotely located 
switchingJ0ibn 14. The multiple choice selections may be 

45 C relayed by relay box 17 to the switching station by any 
conventional means, such as two-way cable television, 
telephone, or FM transmission. Switching station 14 
receives the multiple choice selection of the user and routes 
the desired signal to transmitter 5 which conventionally 

50 transmits the desired video signal down the appropriate 
cable channel for the particular user. If desired, transmitter 
5 may also transfer conventional programming on the cable 
television channels not being used for interactive program- 
ming. Alternatively, switching station-4 may include-multi- 

55 plexing equipment as previously described, and thus operate 
multiple interactive or noninteractive programs over a single 
television channel. 

For example, if it were desired to implement the interac- 
tive football game program as previously described, a single 

60 NTSC cable channel may be allocated for the program. 
However, in this instance, the video signals would be present 
at the transmitting end. In response to a signal from wireless 
controller 9, a signal is sent by relay box 7 to the cable TV 
switching station which routes the desired video signal to the 

65 requesting viewer. Such a system requires very fast switch- 
ing equipment, but can be implemented using digital imag- 
ery. 
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Alternatively, it may be desirable to transmit the interac- 
tive sporting event over a single telephone line. When the 
user enters a selection on controller 9, a signal is sent via the 
telephone line to the central switching station which routes 
the desired signal of the interactive program over the user's 
telephone line so that a single link handles both the inter- 
active choice being made at the receiver and the transmis- 
sion of that choice, out of a plurality of choices, from the 
head end where the actual switching takes place in response 
to the interactive selection made at the receiver. 

The two-way link between the user and the switching 
station may be used for other purposes. For example, 
demographic data may be transferred from the user to the 
broadcast network for commercial purposes, such as tar- 
geted advertising, billing, sending a game show winner a 
winning number for pickup of a prize, or other commercial 
or non-commercial purposes. 

As previously described, compression systems generally 
perform less efficiently when frame-to-frame content 
includes many changes in pixel content (e.g., during fast 
motion or scenery changes). The system of the present 
invention may be advantageously programmed to ease the 
processing burden on the uncompression program. When a 
key on the controller is depressed to select a desired signal, 
a slight imperceptible delay may be effectuated if desired. 
This delay allows the uncompression or expansion algorithm 
a short period of time to adjust to the rapid change from one 
video signal to another which ordinarily causes a degrada- 
tion in the efficiency of the algorithm causing video glitches 
to appear on the screen display. 

As shown in FIG. 7, a two way link (similar to FIG. 2) 
may also be used, employing virtual channels back to the 
user. In this embodiment, multiple video signals, preferably 
related in time and synchronous to each other, are present at 
a cable headend 300 on multiple channels A, B. C, . . . N of 
a video signal bus 250. The signals may be locally generated 
or received from a remote location (such as a sporting arena) 
by receivers 200, 202, 204, and 206. Alternatively, if the 
remotely received signals are digitally multiplexed onto one 
channel, a digital demultiplexer would replace receivers 
200-206* and would demultiplex the signals and place each 
signal on a separate bus channel. The local or remote signals 
are synchronized by sync circuit 208. A number of remote 
control interactive switches 210, 212, 214, 216, and 218 are 
connected to video signal bus 250. The multiple channels on 
bus 250 are provided synchronously and simultaneously to 
the series of remote control interactive switches 210, 212, 
214,216, 218. These remote control interactive switches are 
dynamically allocated to users who request access to an 
interactive program. Each switch is connected to a frequency 
agile modulator 220, 222, 224, 226, 228 to assign the switch 
a virtual channel in order to connect a signal from bus 250 
to a specific user at a remote site. Each switch is assigned to 
a single user so the number of switches present at the 
. headend is the limiting factor to the number of users who can 
interact simultaneously. If it is assumed that only a portion 
of the users will interact simultaneously, an algorithm is 
used to determine the optimum number of remote switches 
necessary to assure an acceptable percentage of access. 

After passing through the frequency agile modulators 
220, 222, 224, 226, 228, the signals from video signal bus 
250 progress through the cable (or broadcast TV) system 
260. The signals may pass through RF feed 262 and ampli- 
fier 230. The user's set top box 232, 234, 236, containing a 
frequency agile demodulator, is tuned to the frequency of the 
associated frequency agile modulator 220, 222, 224, 226, 
228. The decoded signal from the set top box 232, 234, 236 
is displayed on television monitor 10. 
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When a user desires to interact, the user issues a command 
on the controller 9. The command is received by the set top 
box 232, 234, 236. A user request is sent back down the 
cable or other transmission system 260 to one of the remote 

5 switches 210, 212, 214, 216, 218. At the appropriate time, 
based on the user request and the algorithm for interactivity 
which accompanies the program, the remote switch makes a 
cut during a vertical blanking interval from one sigiialxon bus* 
250 to another signal on bus~250. The result of this switch 

10 is modulated by one of the frequency agile modulators 220, 
222, 224, 226, 228 and sent down the virtual channel to the 
user, who sees a seamless cut from one image to the other 
as a result of the interaction. The signal delivered to the user 
may be full bandwidth or compressed video. Likewise" the m 

15 video signal on the bus 250 delivering the simultaneous 
signal to the multiple remote switches 210, 212, 214, 216, 
218 may be compressed video. This embodiment allows for 
a relatively low cost remote user box because the most costly 
switching equipment is located at the headend and each 

2 0 remote switch may be allocated to any user. Therefore, the 
cost is spread over the larger population of users. 

As an example, it is assumed that the signal received by 
receiver 206 is placed on bus line 270 of the video signal bus 
250 and is forwarded to set top box 236 and displayed on 

25 monitor 10. At some point the set top box 236 causes a user 
request to be generated. The user request is based on a 
current or past entry on controller 9 and/or information 
stored in set top box 236 (e.g., information stored could be 
previous user response information or personal profile 

30 information). The cable TV system 260 may amplify the 
user request at amplifier 230 while carrying the user request 
back to frequency agile modulator 226, which communi- 
cates the request to remote switch 216. During the vertical 
blanking interval, the remote switch 216 disconnects from 

35 old bus line 270 and switches to the appropriate line on the 
video signal bus 250, in this example line 280, based on the 
user request. This is shown by the dotted-line connection at 
290. The signal from the new connection (received by 
receiver 204) is sent through the frequency agile modulator 

40 226 on channel 47 and the cable TV system 260 to the user's 
set top box 236. The new signal is seamlessly displayed on 
television monitor 10, without any switching occurring at set 
top box 236. 

As alternatives to the cable headend 300 and cable TV 
45 260 of FIG. 7, a telephone central office and/or telephone 
lines may be used. This alternative would allow the set tops 
232, 234, 236 to receive interactive programming from a 
telephone company or cable headend via telephonic com- 
munication. 

50 FIGS. 3^6 show preferred embodiments of the receiver 7 
and signal selector 8 of the present invention to enable 
seamless flicker-free transparent switching between the digi- 
tal video signals on the same channel or different channels. 
These embodiments may be connected to any transmission 

55 media or simply connected to the output of any stand-alone 
storage means for the digitized multiplexed interactive pro- 
gram. Preferably, the receiver 7 and signal selector 8 are 
both components of an interactive program box 11, which 
connects to a television or other display monitor. 

60 Alternatively, the required functionality of the RF receiver 7, 
signal selector 8 and monitor could all be combined in a 
standard personal computer by the addition of a few com- 
ponents to the personal computer. To provide this capability, 
only an RF demodulator board, digital demultiplexer, 

65 decompressor(s), frame buffers), and sync components 
need to be added to the personal computer. These items, and 
any other components, may be connected to the PC proces- 
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sor and storage elements as disclosed in FIGS. 3-5. In this 
embodiment, the user makes selections via the computer 
keyboard. 

FIG. 3 shows an embodiment with a single analog frame 
buffer. FIG. 4 includes pairs of RF demodulators, error 
correctors, and demultiplexers and/or a pair of digital video 
buffers, as described below. FIG. 5 utilizes a single digital 
multiframe memory. FIG. 6 is directed to an alternative 
method of using the memory 190 described in FIG. 5, and 
depicts buffering the memory contents over time. Similar 
circuit elements appearing in FIGS. 3-5 are referred to by 
using the same reference numbers. 

FIG. 3 shows an embodiment which allows for a seamless 
video switch between two or more separate digital video 
signals. As shown in FIG. 3, a microprocessor 108 is 
connected to RF demodulator 102 and digital demultiplexer 
106. Hie microprocessor 108 directs demodulation and 
demultiplexing of the proper channel and data stream to 
obtain the correct video signal. The proper channel is 
determined either by examination of the user's input from 
user interface 130 and/or any other information or criteria 
(such as personal profile information) stored in RAM/ROM 
120. For example, the RAM/ROM 120 could store com- 
mands provided within the video signals as discussed in U.S. 
Pat. No. 4,602,279, and incorporated herein by reference. 
The user interface 130 may be an infrared, wireless, or wired 
receiver that receives information from multiple choice 
control unit 9. 

The RF demodulator 102 is part of the receiver 7, and 
demodulates data from the broadcast channel directed by the 
microprocessor 108. After the data stream is demodulated, it 
passes through a forward error correction circuit 104 into a 
digital demultiplexer 106. The demultiplexer is controlled 
by microprocessor 108 to provide a specific video signal out 
of a number of video signals which may be located within 
the data stream on the demodulated broadcast channel. The 
demultiplexed video signal is then decompressed and 
decoded by decompressor/ decoder 110. The decompressor/ 
decoder 110 includes a digital to analog converter to convert 
the decompressed signal into an analog signal. The analog 
video signal is synchronized by a sync add circuit 150 and 
a sync generator 140. The analog video signal is then 
buffered by an analog video frame buffer 160. The buffered 
video signal is modulated by a modulator 170 into a NTSC 
compatible signal. 

By using an analog video frame buffer 160 and delaying 
the viewing of a given signal, enough time is allowed for the 
decompressor/decoder 110 to lock onto, decompress, con- 
vert to analog, and wait for the resultant vertical interval of 
a second video signal. For example, assume video signal A 
is currently being processed and transferred through the 
circuit shown in FIG. 3 and displayed on the television set 
or monitor 10. Based upon a user selection, the micropro- 
cessor 108 directs the digital demultiplexer 106 and RF 
demodulator 102 to switch .to .another video signal,. video 
signal B. To accomplish this, the analog video from the first 
digital video signal, video signal A, complete with video 
sync, is fed into analog video frame buffer 160. This buffer 
can hold the full video picture for "n" number of frames after 
which the signal is output to the display. In effect, a delayed 
video signal A is viewed "n" number of frames after the 
signal has been received by the television receiver. When the 
user selects a different video path by means of pressing a 
button on a keypad, the microprocessor instructs the digital 
demultiplexer 106 to stop decoding signal A and lock onto 
signal B to begin decoding signal B instead of signal A. 

While this is happening, even though the decompressor/ 
decoder 110 is no longer decompressing video signal A, the 
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display is still showing video signal A because it is being 
read from the buffer 160. As soon as decompressing and 
decoding occurs, the microprocessor 108 looks for the next 
vertical blanking interval (VBI) and instructs the analog 

5 video frame buffer 160 to switch to its input, rather than its 
buffered output at the occurrence of the VBI. 

Since the RF demodulator 102, forward error corrector 
104, digital demultiplexer 106, and decompressor/decoder 
110 require a certain time period to decompress and decode 

10 the video signal B frame from its data stream, the size of the 
buffer 160 has to be large enough so that this processing can 
take place without interruption during the switching of the 
video signals. If desired, the system may continue to use the 
buffer 160 in anticipation of a future switch. By using the 
microprocessor 108 to manipulate the fill and empty rate of 

15 the buffer 160, the buffer 160 may be rapidly filled with 
video signal B frames and then after a period of time will be 
reset and ready to make another switch to another video in 
the same manner. The buffer 160 may also be reset by 
skipping frames or providing a delay between sequential 

20 frame outputs for a short time in order to fill the buffer 160. 
If a delay is used to maintain video signal or frame output 
while the buffer 160 is being filled a slight distortion may 
occur for a brief amount of time. 

25 Because a first video signal is always displayed as the 
output of the buffer after the delay, the buffered video masks 
the acquisition and decoding of a second video signal. As 
long as the buffer is large enough to keep the first video 
running while the second video is being decompressed and 

3Q decoded, a seamless switch will occur. 

FIG. 4 shows an alternate, dual tuner embodiment for 
seamless switching between separate video signals. In this 
embodiment, the microprocessor 108 controls the selection 
of the RF channel that is demodulated by RF demodulators 

35 102 A, 102B. The demodulated data streams enter the for- 
ward error correctors 104A, 104B. At the output of the 
forward error correctors, the data streams are transmitted to 
the input of the digital demultiplexers 106A, 106B. 

As with the RF demodulators 102A, 102B, the digital 
demultiplexers 106A, 106B are controlled by the micropro- 
cessor 108. This configuration allows the microprocessor 
108 to independently select two different individual time- 
multiplexed video signals on different channels and data 
streams. If all the video signals of an interactive program 

45 were contained on a single channel or data stream, it would 
only be necessary to have a single RF demodulator, forward 
error corrector, and digital demultiplexer serially connected 
and feeding into the two digital video buffers. 
Two data streams are provided from the digital demulti- 

50 plexers 106A and 106B. One data stream carries video 
information pertaining to the video signal the user is cur- 
rently viewing. The second data stream carries the video 
signal selected based on the user's previous and/or current 
interactive selections, from the user interface 130, as.deter- 

55 mined by the microprocessor 108. 

The digital information on each of the two streams is 
buffered in digital video buffers 164, 165. The buffered 
signals are then decompressed and converted into analog 
signals by decompressors/ decoders 110A, HOB which 

60 include digital to analog converters. The decompressors 
110A, 110B are preferably MPEG decoders. 

A local sync generator 140 is connected to sync add 151, 
152 and frame sync 153, 154 circuits. Because both streams 
are synchronized based on signals from the same local sync 

65 generator 140, each stream becomes synchronized to the 
other. In particular, the signals on each stream are frame 
synchronized. 
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A vertical blanking interval (VBI) switch 180 is con- 
nected to the microprocessor 108 so that the input may be 
switched during the vertical blanking interval of the current 
stream, resulting in a seamless switch to the viewer. 

The embodiment of FIG. 4 operates as follows. Based on 
user responses and control codes, it is assumed that the 
microprocessor 108 determines that a switch from video 
signal A to video signal C should be performed. RF demodu- 
lator 102A and digital demultiplexer 106A are processing 
the currently viewed video signal, video signal A, which is 
progressing through the upper branch components 164, 
110A, 151, 153, 180. A command is issued from the micro- 
processor 108 to the RF demodulator 102B commanding a 
switch to the channel and data stream on which video signal 
C is located. The microprocessor 108 also instructs the 
digital demultiplexer 106B to provide video signal C from 
the received data stream to digital video buffer 165. 

At this point, RF demodulator 102A and digital demulti- 
plexer 106A are still independently receiving and processing 
video signal A, which continues through the upper branch of 
the circuit. 

At a certain point, the digital decompressor/decoder HOB 
in the lower branch will begin filling up with video C frames. 
After the video signal C is decompressed and decoded, it is 
converted into analog. A local sync generator 140 inserts 
both local sync and frame sync to video signal C via sync 
add circuit 152 and frame sync circuit 154 in order to 
synchronize it with the currently displayed video signal A, 
which is still being provided from digital video buffer 164. 
At the appropriate switch point, triggered by programming 
codes supplied with each video signal A and C, the micro- 
processor directs the VBI switch 180 to switch in the vertical 
blanking interval from video A to video C, at which time 
video C will then seamlessly appear on the television set 
monitor 10. 

Digital video buffers 164 and 165 may be used in the 
circuit of FIG. 4, but are optional. However, in an alternative 
embodiment the buffers 164 and 165 would be required to 
provide a seamless switch if the FIG. 4 circuit was modified 
to incorporate a single RF demodulator 102, single forward 
error corrector 104, and single digital demultiplexer 106 (as 
in FIG. 3), each with a single input and single output. In this 
alternative embodiment, the circuit cannot independently 
receive and demultiplex two data streams on different fre- 
quency channels. One buffer is used to store previously 
received video signals, while the other buffer quickly passes 
through the selected video signals. 

Based on the same assumptions above, video signal A is 
progressing through the upper branch of the circuit and it is 
desired to switch to video signal C. However, in this 
alternative embodiment, digital video buffer 164 is provid- 
ing maximum buffering to video signal A. 

Because it is desired to switch to video signal C, micro- 
processor 108 directs the alternative circuit (containing a 
single RF receiver 102, single forward error corrector 104 
and single digital demultiplexer 106 connected in serial), to 
receive and demultiplex the data stream on which video 
signal C is located, which may be different than that of video 
signal A. When video signal C is demultiplexed, the micro- 
processor 108 directs digital video buffer 165 to provide 
minimum buffering of video signal C so that decompressor/ 
decoder 110B may quickly decompress and decode the 
digital signals. After decompression and decoding, video 
signal C is synchronized with video signal A. At this time 
video signal A is read for display from digital video buffer 
164. The digital video buffer 164 must be large enough to 
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provide video frames for output during the time it takes the 
RF demodulator and digital demultiplexer to switch to video 
signal C and the time required for decompression, decoding, 
and synchronization of video signal C. 

5 When video signal C is synchronized with video signal A, 
the microprocessor directs VBI switch 180 to switch from 
video signal A to video signal C in the vertical blanking 
interval of video signal A, thereby providing a seamless and 
flicker-free switch. 

10 At this time, digital video buffer 165 will begin to utilize 
maximum buffering by altering its fill/empty rate as 
described above with respect to the FIG. 4 embodiment. 
When adequate buffering is achieved, a switch to another 
video signal may be performed in the same manner as 

15 described above. 

Another preferred embodiment is shown in FIG. 5. This 
embodiment also includes an RF demodulator 102, a for- 
ward error corrector 104, and a digital demultiplexer 106. 

20 However, the circuitry differs along the rest of the chain to 
the television set or monitor 10. In this embodiment, a large 
memory 190 is incorporated and connected to the output of 
the demultiplexer 106 for storing the compressed composite 
digital video signal. The decompressor/decoder 110 is 

25 inserted at the output of the compressed memory 190. The 
decompressor/decoder U0 decompresses the digital signal, 
converts the signal to analog and forwards the analog signal 
to the RF encoder 170 for transmission to the monitor 10. 
Once the composite compressed digital video signal is fed 

30 into the compressed memory 190, the microprocessor 108 
directs a pointer to be placed somewhere along the com- 
pressed digital video signal. Based on the placement of the 
pointer, different frames and different segments of the com- 
posite digital video signal will be read from memory 190 for 

35 decompression and decoding. 

The different video signals are distinguished from one 
another because they are labeled, preferably by headers. 
Assuming that video signal A has been selected for play on 
the monitor 10, the compressed digital memory 190 fills up 

40 with A frames. Assuming a switch to video signal C is 
desired, the microprocessor 108 directs the RF demodulator 
102 and digital demultiplexer 106 to begin filling the com- 
pressed memory 190 with video C frames. The decoder 
pointer begins to move down. As soon as a sufficient number 

45 of C frames have entered the compressed memory 190, the 
pointer will then jump to the beginning of the C frames. The 
C frames are then output into the decompressor/decoder 110 
where the digital frames are converted into an analog signal. 
The digital video is multiplexed in a series of easily 

50 identifiable packets. These packets may contain full com- 
pressed frames of video (I frames) or may include only the 
differences between full frames (B frames or P frames). To 
be able to reconstruct the full video images, the 
decompressor/decoder 110 needs-to have a minimum num- 

55 ber of I, P and B frames. In this embodiment the buffer 
memory 190 is filled with compressed packets from a given 
stream of data including I, B and F frames. When the 
microprocessor 108 instructs the digital demux 106 to start 
sending packets from a different data stream there is no way 

60 to be certain that the next packet will be an I packet needed 
for decoding the second video stream. To avoid a breakup of 
the video images, which would occur if the decompressor, 
decoder U0 suddenly started receiving packets unrelated to 
the stream it was decoding, the microprocessor 108 starts to 

65 fill up the memory 190 with video signal C packets until it 
is determined that a full sequence of I, B and P frames are 
available. As soon as the valid sequence is in memory the 
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microprocessor 108 moves the memory read pointer to the pointing to frame A 5 . At time Tl, A 2 has been output to the 

start of a valid sequence of C video signal packets so that the decompressor/decoder 110 and the microprocessor 108 has 

decompressor decoder can successfully decode the C sig- switched to channel C. As with a buffer, the memory 

nals. This results in a seamless switch from video signal A contents are shifted so that new data c 3 is stored and data 

to video signal C. 5 is ready for output to the decompressor/decoder 110, 

This embodiment requires a data channel for enabling a because the pointer is located at a 2 . At this point in time, the 

synchronous switch between a first video stream and a microprocessor 108 is monitoring the data as it arrives to 

second video stream. This data channel comprises the ACTV determine when data relating to channel C is present. At time 

codes which link together the different program elements TC, ^ is stored, and the memory contents are shifted so that 

and information segments on the different video signals. In 1° a 3 is ready for output. At time T3, C, is read into the memory 

addition, the data channel also comprises synchronization and the contents are again shifted so that a 4 is ready for 

pulses and a time code to signify to the pointer the proper output. The pointer position is unchanged, 

time to skip from a memory location representing one video At time T4, compressed video signal c 4 is stored. The Aj 

signal to a memory location representing another video frame is presented for output at the pointer location. At time 

signal in order to enable a seamless switch. is T5,c 3 is stored, while the data is again shifted and a 6 is ready 

The microprocessor 108 reads the data signal from the f° r output, 

digital demultiplexer 106 and communicates pertinent data In this example, the microprocessor 108 immediately 

to the sync add circuit 150, which is connected to sync recognizes channel C data c 6 and C? at times T6 and T7, and 

generator 140. The microprocessor 108 is then able to continues to shift the data in memory without moving the 

synchronously communicate with the memory 190. 20 pointer. Therefore, channel A data frames a 7 and Ag are 

The time code sent will identify the timing for one picture, output to the decompressor/decoder 110. At time T8, there is 

as well as for multiple pictures, and will lock the different enough channel C data to begin a decoding sequence, 

pictures together. This is done through the use of similar assuming that the decompressor/decoder 110 requires three 

clocks at both the transmission end and the receiver. A time frames (c,c,c) which reference two frames (C,Q for decom- 

code is used in order to keep the two clocks at both the 25 pression and decoding purposes. Therefore, at time T8, the 

transmission and receive end synchronously connected to pointer is moved to point to frame which will be the next 

one another. Once the clocks at both ends are working frame output to the decompressor/decoder 110. Frame C 3 is 

synchronously, each of the multiplexed video streams must used m tne decompression and decoding of one or more of 

be synchronized to the clocks. In order to synchronize the frames c A , c s , and c 6 . 

multiplexed video stream to the clocks, each of the indi- 30 Rather than outputting the compressed video signals 

vidual channels must be referenced to a common reference individually, the group of C 3 , c 4 , c 5 , c 6 , and C 7 may be 

point and must be identified. output to the decompressor/decoder 110 at once. This is the 

In the preferred embodiment, a packet header would be preferable technique where C 7 is required to decode pre- 

incorporated into the transport layer of the MPEG signal to cedin S frames ( ix * c 4> c 5 or c g)- 

identify the various channels. The packet header will also As with the examples described previously and shown in 

include information as to where to insert the vertical blank- FIGS. 3 and 4, the buffer may alter its fill and empty rates 

ing interval. In MPEG, the vertical blanking interval is not to provide maximum buffering. If this is performed, the 

transmitted from the headend. Therefore, the vertical blank- pointer will be reset to its original position, as shown in FIG. 

-ing-intervahmust be generated locally. The. packet header ^ ^ at time.Tn. 

eye will identify at what time the vertical blanking interval Using FIGS. 3-6, and the previous description of memo- 
is in existence in order to effectuate a seamless switch ries and buffers, the artisan will be able to provide a seamless 
between analog pictures. switch for flicker-free switching between interactive chan- 
In summary, the combination of clock and the information nels of tne interactive television system of this invention, 
imbedded in either the transport layer of MPEG or in a 45 0ther variations using the above schemes are also possible, 
separate packet on a separate data channel effectuates the as realized by the artisan of ordinary skill, 
linking between each video signal and a corresponding time Although the present invention has been described in 
point. The data channel also includes information designat- detail with respect to certain embodiments and examples, 
ing when all the various video signals will be in synchronism variations and modifications exist which are within the 
with one another. It is at these points that the microprocessor 50 scope of the present invention as defined in the following 
108 may direct the pointer to skip from one location to claims, 
another location, at a time (such as during the VBI) when a What is claimed is: 

seamless switch will result. 1- An interactive television system comprising: 

. - -E1G..6 shows a method.to use the memory. 190 described a subscriber, television reception, system, for. receiving 

with respect to FIG. 5. FIG. 6 shows a timed sequence of 55 interactive television programming, the interactive 

video signals that are stored in the memory 190. In FIG. 6, television programming comprising one or more inter- 

the decompressor/decoder 110 requires, for example, five active television program signals placed at one or more 

specific video frames before decompressing and decoding communication frequencies, each interactive television 

can begin. Specifically, the decompressor/decoder 110 program signal comprismg a data stream containmg a 

requires frames A,a,a,aA B,b,b,b,B, or C,c,c,c,C, and so 6 0 * Xun *** ° f ? lgltally com P rcsscd Vlde0 the 

forth. Because of the MPEG compression algorithm used, ^P^ s^m com V risin & 

c .. ,/ » ? . 1 ' a user interface for receiving subscriber selections; 

certain frames of video signals (represented by the lower- a microprocesso connected to the user interface, for 

case letters) cannot be decoded and decompressed without sc , ecling Qnc of ^ ^ ^ Js ^ difccting a 

utilizing information within certain other compressed seamless switch to the selected video signal; 

frames (represented by uppercase letters). 65 a multi-frequency receiver, for tuning to one or more 

At time TO the viewer is watching channel A, the memory frequencies and demodulating an interactive televi- 

is filled with frames relating to channel A, and the pointer is sion program signal on the tuned-to frequency; 
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a means for demultiplexing the demodulated interac- 
tive television program signal to obtain a selected 
video signal; 

a memory for storing the selected video signal; and 
a decompressor/decoder for decompressing the 
selected video signal and converting the decom- 
pressed video signal into an analog television signal; 

a means for displaying the selected video signal, wherein 
the seamless switch results in a transition to the 
selected video signal on the display means without a 
visually perceptible delay; and 

wherein subscribers in said interactive television system 
independently select and view said interactive televi- 
sion programming. 

2. An interactive television system comprising: 

a subscriber television reception system for receiving 
interactive television programming, the interactive 
television programming comprising one or more inter- 
active television program signals placed at one or more 
communication frequencies, each interactive television 
program signal comprising a data stream containing a 
plurality of digitally compressed video signals, the 
reception system comprising: 
a user interface for receiving subscriber selections; 
a microprocessor, connected to the user interface for 
selecting one of the video signals and directing a 
seamless switch to the selected video signal, wherein 
the seamless switch results in a transition to the 
selected video signal without a visually perceptible 
delay; 

a multi-frequency receiver for tuning to one or more 
frequencies and receiving an interactive television 
program signal on the tuned-to frequency; 

a means for demultiplexing the received interactive 
television program signal to obtain selected video 
signals; 

a memory, connected to the demultiplexing means, for 
storing the demultiplexed video signals, the memory 
containing a pointer under microprocessor control 
which identifies the memory contents to be output; 

a decompressor/decoder, connected to the memory, for 
decompressing the stored video signals and convert- 
ing the decompressed signals into standard video 
signals; 

a RF encoder, connected to the decompressor/decoder, 
for encoding the standard video signals into standard 
video broadcast signals; and 

a synchronizing means, for generating synchronization 
pulses; 

a means, connected to the RF encoder, for displaying 
said selected video signals; and 
wherein subscribers in said interactive television system 
independently select and view said interactive televi- 
sion programming. 

3. The interactive television system of claim 2, wherein 
the memory means is a buffer, wherein the microprocessor 
monitors the contents of the buffer to determine the identity 
of the stored video signals, and wherein the pointer is 
positioned at the selected video signal only when there is 
enough stored information to enable the decompression and 
decoding of the selected video signal. 

4. A method of receiving and viewing an interactive 
television program, where the interactive program is com- 
prised of one or more interactive program signals located on 
one or more communication frequencies, wherein the inter- 
active program signals comprise digitally compressed video 
signals containing video and command information, the 
method comprising the steps of: 

receiving an interactive program signal; 
demultiplexing the received interactive program signal to 
obtain digitally compressed video signals; 



20 



40 



45 



50 



55 



60 



65 



storing the digitally compressed video signals in at least 
one memory with at least one memory output; 

decompressing the demultiplexed digitally compressed 
video signals to obtain the command information; 

receiving user inputs relating to interactive program 
choices; and 

processing the command information and the received 
user inputs to obtain a selected video signal; 

determining a switch time when the current video signals 
may be seamlessly replaced with the selected video 
signal, wherein seamless switch results in a transition 
to the selected video signal without a visually percep- 
tible delay; 

switching, at the switch time, to a memory output for the 
selected video signal so that the selected video signal is 
output and a seamless switch from current video signals 
to the selected video signal results; and 

displaying the selected video signal;. 

5. A method of receiving and viewing an interactive 
television program, where the interactive program is com- 
prised of one or more interactive program signals located on 
one or more communication frequencies, wherein the inter- 
active program signals comprise digitally compressed video 
signals containing video and command information, the 
method comprising the steps of: 

receiving one or more interactive selections from a user; 

receiving an interactive program signal; 

demultiplexing the received interactive program signal to 
obtain a compressed video signal; 

storing the compressed video signal in a memory; 

outputting contents of the memory at a location indicated 
by a memory pointer, wherein the pointer successively 
points from older stored memory contents to the more 
recently stored memory contents; 

decompressing and decoding the memory output in a 
decompressor/decoder to obtain a standard video 
signal, the decompressor/decoder requiring a predeter- 
mined number of video signals before the step of 
decompressing and decoding may begin; 

RF encoding the standard video signal to obtain a stan- 
dard video broadcast signal; 

controlling the memory, memory pointer, RF 
demodulator, and demultiplexer to seamlessly switch 
between video signals, wherein seamless switch results 
in a transition to the standard video signal without a 
visually perceptible delay; and 

displaying the standard video broadcast signal on a tele- 
vision. 

6. The method of claim 5 wherein the step of controlling 
further comprises the steps of: 

managing the memory contents, comprising the steps of: 
buffering the memory so that the contents of the 
memory shift to overwrite the memory location that 
was most recently output; 
altering filling and emptying rates of the buffering step 
so that the pointer may be reset to a predetermined 
location. 

7. An interactive television system comprising: 
a means for receiving user selections; 

a means for receiving digitally compressed interactive 
television programming, the interactive television pro- 
gramming comprising a plurality of video signals 
related in time and content; 

a means, connected to the receiving means, for providing 
selected video signals, the selected video signals based 
on the user selections; 

a memory, connected to the providing means, for storing 
the selected video signals; 
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a means, connected to the memory means, for outputting 
an analog video signal based on the memory contents; 

synchronization means, connected to the outputting 
means, for synchronizing the analog video signal; 

a means, connected to the synchronization means, for 5 
encoding the synchronized analog video signal into a 
format compatible with a television display; 

processor means, connected to the memory means, for 
controlling the output of the memory so that the 
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memory seamlessly switches between selected video 
signals, wherein the seamless switch results in a tran- 
sition between the video signals without a visually 
perceptible delay; and 
wherein the encoded signal is related to the user's selec- 
tions and the user may interactively and seamlessly 
switch between video signals. 

* * * * * 
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